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Abstract. The global environmental problems are increasingly prominent, and the 
problem of lack of resources is further highlighted. As the main carrier of energy 

consumption in modern cities, construction engineering is an important factor 
affecting global energy consumption. BIM technology, as the main analysis tool of 
modern building energy technology, takes BIM technology as the main theoretical 
system as the support. It discusses the applicability of computer-aided architectural 
design and performance analysis. In this paper, based on the existing problems of 

a city's architectural design, based on BIM technology collaborative design of the 
corresponding building energy-saving construction algorithm, integration of the 
entire architectural design process, analysis of the corresponding architectural 
design process, process information and the relevant components of the 
corresponding building materials and building structure, etc., at the same time, this 
paper will combine the actual project. Finally, based on the energy-saving 

renovation and optimization of the corresponding building scheme of a university in 
a city, this paper analyzes the actual cases. 

 
Keywords: BIM technology; computer-aided tools; building energy saving design; 
planning and layout design; building structure design; 
DOI: https://doi.org/10.14733/cadaps.2021.S1.133-143 

1. INTRODUCTION 

With the development of modern society and the improvement of human material living standards, 
building, as the material basis of human life, the increasing data year by year brings social 
prosperity and environmental degradation and energy consumption. The growing concept of 
sustainable development in architecture is based on the principles of effective use of resources, 
health and efficiency of use. To realize these principles involves cross-disciplinary work of various 
disciplines and types of work. Combining the balance of various advantages and disadvantages, 

one of the effective methods is to regard the construction project and its various parts as a 

complete life cycle. [1-2]. However, the current energy problems of urban buildings, such as Yang 
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[3], Xu [4] and Adi et. al [5] are mainly concentrated on three levels. Its technology is different 
from the traditional two-dimensional plane drawing mode. BIM Technology integrates the 
comprehensive, complex and multi-disciplinary nature of the building, so as to establish a unified 
phase Corresponding information database of construction engineering [6]. 

With the progress of the times, the development of building energy saving technology in 
foreign countries is progressing. The United States is the first to carry out systematic research and 
legislation on building energy saving technology. Its main relevant building energy conservation 
bills, such as the energy policy and conservation act, the national energy policy act, the national 
energy comprehensive strategy and the latest energy policy act, were formulated. At the same 
time, the United States also established the corresponding American green building society based 
on various corresponding bills, and formulated The corresponding evaluation index [7]. The 

application of BIM technology is relatively early in the United States, but the scope of application is 

only limited to a few companies that are required to use it and some realize its significance [8]. In 
the construction of many facilities in the US military, out of the emphasis on management and 
efficiency, tools with three-dimensional functions and informatization are used to design, in order 
to digitize and retain all three-dimensional facilities [9-11]. BIM technology has begun to spread 
among construction companies in the construction industry. However, because BIM technology 

requires users to have certain professional knowledge and skills, high hardware requirements, and 
systematicity in the design stage, etc., the popularity of design companies is relatively slow. In the 
United States, the popularity and application of BIM technology is relatively high, and some 
governments or owners will take the initiative to require the project to apply unified BIM 
standards, and even some states have legislation that mandates that large public construction 
projects in the state must use BIM technology for design , construction, operation and 
management [12-13]. According to relevant European scholars, building energy conservation 

needs to be based on the combination of energy-saving technology and energy-saving behavior, 
as well as the actual transformation of lighting system, HVAC system, and strengthening 

maintenance. 
BIM technology, as the main analysis tool of modern building energy technology, takes BIM 

technology as the main theoretical system as the support. It discusses the applicability of 
computer-aided architectural design and performance analysis. In this paper, based on the existing 
problems of a city's architectural design, based on BIM technology collaborative design of the 

corresponding building energy-saving construction algorithm, integration of the entire architectural 
design process, analysis of the corresponding architectural design process, process information 
and the relevant components of the corresponding building materials and building structure, etc., 
at the same time, this paper will combine the actual project, put forward the whole city energy 
saving design scheme of the building. Finally, based on the energy-saving renovation and 
optimization of the corresponding building scheme of a university in a city, this paper analyzes the 

actual cases from three aspects of planning and layout design, building monomer design and 
building structure design. 

The corresponding chapters of this paper are arranged as follows: the second section of this 
paper will specifically analyze the relevant theoretical analysis of urban building energy-saving 
design under BIM technology, and give the corresponding case analysis. In the third section of this 
paper, the energy-saving design under BIM technology will be based on the corresponding single 
building in a city, and the corresponding design will be analyzed and studied. At the end of this 

paper, we will summarize the article. 

2.THEORETICAL ANALYSIS AND CASE STUDY 

This section will focus on the analysis and research of the relevant theory of building energy saving 
technology under BIM technology, and at the same time, it will carry out practical analysis and 
research for a building case. The main theoretical framework is shown in Figure 1. 
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Figure 1: Theoretical analysis and case study framework of urban building energy saving 

technology under BIM technology. 

2.1Theoretical Analysis of Energy-saving Design of Urban Buildings based on BIM 
Technology 

BIM technology, as the key technology of urban building energy-saving design, its main technical 

features include five levels of content, corresponding to three-dimensional visualization, 
simulation, multi-disciplinary coordination, exportability and information continuity. The 
corresponding technical features are as follows: 

A. 3D visualization 
BIM is mainly through three-dimensional design, rendering, roaming, animation and the 

corresponding operation simulation, operation effect and safety aspects of emergency evacuation 
and construction process. Based on BIM technology, we can show every perspective of the 

building, so as to grasp the form of the whole space and show the effect. 
B. Multidisciplinary coordination 
BIM technology can achieve the coordinated development of multi disciplines in the building 

energy saving system. There are necessary collaborative relationships among the corresponding 
design units, designers and construction parties or corresponding owners. Through communication 

with the designer, the system can be operated reasonably through model communication with 

construction parties in several professional directions. Based on BIM Technology platform, online 
technology modes such as building operation simulation and information cloud sharing can be 
realized, and remote collaborative pre collaborative mode can be realized. 

C. Exportability 
BIM technology can not only realize the two-dimensional drapable characteristics, but also 

realize the building simulation display in the three-dimensional platform. It supports the output of 
various technical formats. At the same time, it can also realize the rendering, roaming and analysis 

of various file formats in different software, so as to reduce the workload of repeated modeling of 
the whole building system. 

D. Information sustainability 
BIM extends the concept from the creation of drawings and schedules to the creation, 

management and communication of building-specific information, and is committed to the quality, 
accuracy and consistency of information. For graphic products drawn by 2D CAD tools, because the 

design drawings of a project are drawn by multiple designs, some inconsistencies have to be 
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accepted, such as the approximate value of the calculation of building area, the way and method 
of graphic representation. However, for BIM technology, the inconsistent expression of drawing 
information may cause other team members and other software to be unable to use these data 
information, so these differences are unacceptable. 

BIM realizes the comprehensive utilization and generation of different links through the RE 
modification and processing of the model. BIM technology can realize the integrity of the 
information transmission link of the whole building life information cycle. 

E. Simulatability 
BIM technology can analyze the building ecological analysis based on the virtual building model 

through simulation, including the analysis of the lighting, sunshine, ventilation, thermal 
environment and the corresponding noise of the building. At the same time, it can simulate the 

stress in the structure, the operation effect of the equipment, the emergency evacuation of the 

corresponding safety and the construction process. At the same time, in the actual simulation 
process, it can realize the comparison and optimization of various schemes, and finally realize the 
optimization and more perfect design and construction plan. 

Based on the above characteristics, the main energy-saving design are shown in Figure 2. It 
can be seen from the figure that the main advantages are mainly concentrated in the following 

points: BIM Technology can provide designers with a variety of convenient and effective design 
platforms, which can realize the design transformation from two-dimensional to three-dimensional, 
and BIM based building design can be updated in real time through the model under construction 
In order to improve the efficiency and flexibility of the whole architectural design, the plane and 
vertical sections of the building are changed synchronously. BIM technology can provide a multi 
angle perspective for building energy-saving design, making the building not only solve the simple 
function, epidermis and engineering content in the scheme stage, but also give full play to the 

advantages of space visualization, so that the corresponding planarized functional zoning and 3D 
space design can be organically combined. 
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Figure 2: Main advantages of BIM technology in building energy saving design. 
 
Based on this, the corresponding design process of building energy saving is shown in Figure 3. 

From the figure, we can see that the corresponding design ideas are as follows: Based on the 

principle of low energy consumption, starting from the comfort of human body, combined with the 
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local climate characteristics of the building, the passive or active design hand is adopted. The 
whole process basically follows the design idea of "analysis design evaluation analysis", combined 
with the construction The distribution of building design process is combined with the 
implementation of corresponding passive and active sustainable strategies. As a whole, the 

corresponding BIM technology in the whole design process can realize visualization, which fully 
considers the local terrain, the corresponding building volume and the corresponding 
environmental characteristics in the design process. In the actual evaluation and design process, it 
is necessary to implement the specific analysis of four sections and one environmental protection 
in the architectural design cycle according to the standards. The corresponding standards provide 
the architectural design unit with: general layout, plan, elevation, section and corresponding effect 
drawings of the building. In the whole design process, the corresponding application strategies of 

BIM technology in the whole design process life cycle of green building permeate the whole 

building operation mode from the macro to the micro, from the overall to the local, and finally 
gradually improve the BIM information model from the corresponding rough to the detailed 
process. At the same time, in the final analysis stage, the concept, planning, scheme design of 
green building will also be introduced And deepen the design and the corresponding follow-up 
construction and operation and maintenance stage, so as to finally achieve the details and quality 

control in the whole building energy-saving design link. 
 

Reflect, 

summarize and 

optimize the 

building system

Standard process, 

standard legend

Preliminary planning of 

scheme concept
Scheme design stage

Planning conditions

Facade design

General layout of 

building

Architectural form

Integrate all kinds of 

technical 

achievements and 

evaluate them

Orientation of 

construction and 

development

Flow chart of BIM 

Technology in 

building energy 

saving design

Deepen various designs, 

such as sunshine 

calculation, daylighting 

calculation and energy 

saving calculation

Building material 

energy

Architectural 

modeling

Architectural 

orientation

Using and choosing 

the right evaluation 

and analysis method

Adjustment at preliminary 

design stage

Determine the 

final plan

 

Figure 3: Flow chart of BIM technology in building energy saving design. 

 
2.2 Case Study 
The corresponding design flow chart is shown in Figure 4, and the corresponding building form and 
surrounding environment are shown in Figure 4. From the perspective of the overall architectural 
design process, through BIM technology, the corresponding model and related software analysis, 
the environmental performance analysis and evaluation of the environment can be realized. At the 

corresponding design level, the BIM software is mainly used to simulate the wind field experiment, 
and the corresponding physical wind tunnel test and wind load test analysis are carried out. For 

the corresponding curtain wall system design, through BIM software, the heating and cooling 
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energy consumption of the whole building is effectively reduced, and the effective economic 
operation of the whole building is realized. 
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Figure 4: Case analysis. 
 
At the design level of the corresponding water source collection system, the BIM technology is 
used to realize the simulation analysis of the precipitation in the whole area, so as to realize the 
comprehensive and effective utilization of the water source inside the building. At the 

corresponding level of environmental comfort design, through the corresponding BIM technology, 
the assessment of the air quality of the whole building can be realized, so as to set the indoor 
environmental parameters reasonably, optimize the system parameters of the corresponding fans, 

pumps and corresponding equipment of the air conditioning system, so as to realize the low 
energy consumption operation of the load change control unit throughout the year. 

3.ENERGY SAVING DESIGN OF SINGLE BUILDING IN A CITY BASED ON BIM TECHNOLOGY 

This section will carry out energy-saving design for an office building in a city, and the mainstream 

application technology is BIM technology. The corresponding design scheme is shown in Figure 5. 
The figure shows the corresponding framework scheme of the whole gymnasium. The 
corresponding sunshine analysis is fully considered in the whole scheme. The energy consumption 
analysis also maintains the aesthetic feeling and corresponding functional characteristics of the 
whole building. 
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Figure 5: Design scheme of office building in a city based on BIM technology. 

 

From Figure 6, a certain building distance can be reserved in the whole building planning, so as to 
ensure that the adjacent buildings can receive the corresponding sunshine. According to different 
seasonal requirements, make full use of the seasonal characteristics for lighting and sunshine. In 
this section, BIM technology is used to realize the identification of sunshine time and geographic 
information in the design, so as to simulate the sunshine scheme of the whole building system, 
and finally realize the intuitive expression of the design. 
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Figure 6: Sunshine analysis simulation diagram of a city office building design scheme based on 
BIM technology. 
 
Based on this, the corresponding total radiation statistics are shown in Figure 7. It can be seen 
from the figure that the corresponding total radiation of buildings based on BIM technology can 

ensure the whole building to be comfortable, so as to realize the land use of the whole building 
under the condition of meeting the sunshine and the shading of the buildings by the sunshine in 

the form of scattered high and low, so as to achieve the maximum possible building To receive 
sunshine and improve the sunshine level of the whole building. 
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Figure 7: Radiation statistics of a city office building design scheme. 

 
In the corresponding wind field environment analysis, this paper simulates the wind field based on 
BIM computer-aided software, and the corresponding simulated wind environment diagram is 
shown in Figure 8. From the diagram, it can be seen that the whole building design is conducive to 
the indoor ventilation and corresponding outdoor activities of the building, so as to realize the 
natural ventilation and corresponding energy-saving requirements of the whole building. Figure 9 
shows the comparison of energy consumption. 

 

Wind vector map of main building 

and surrounding environment when 

the wind direction is westerly

Wind vector map of main building and 

surrounding environment when wind 

direction is southwest

Wind vector details

 
 

Figure 8: Wind field statistics. 
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Figure 9: Energy consumption. 

 
The corresponding statistical diagram of building interface heat loss is shown in Figure 10. It can 
be seen from the figure that the building heat loss after BIM pre simulation has a certain accuracy. 
Based on the previous simulation, it can also basically avoid the maximum reduction of building 
heat loss through design. 
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Figure 10: Building heat loss statistics of a city office building design scheme based on BIM 
technology. 

 
Based on the above design scheme, this paper realizes the energy-saving design of a typical office 
site in a city, analyzes and calculates it, realizes the natural ventilation of the building and the 
maximum use of natural lighting, and strengthens the thermal function of the interface. As a 

whole, the scheme designed in this paper is an advanced, efficient design scheme. In the specific 
details of the scheme, this paper realizes the natural lighting, natural ventilation, high-efficiency 
insulation and moisture of the interface and the corresponding insulation performance. 
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4. CONCLUSIONS 

As the main carrier of modern urban energy consumption, building engineering is an important 
factor affecting global energy consumption. Based on this situation, based on the existing 
problems of a city's architectural design, and based on BIM technology, this paper designs the 

corresponding building energy-saving construction algorithm, integrates the whole architectural 
design process, analyzes the corresponding architectural design process, process information, and 
the corresponding building materials and construction and other related components, and finally 
combines the actual project. Finally, based on the corresponding building scheme of a university in 
a city, this paper carries out the energy-saving transformation and optimization. However, the BIM 
technology is still in the process of continuous development and improvement, and the 
establishment of the building information model brings about a huge amount of simulated data 

processing. The ability to process data is limited. Even projects with relatively simple engineering 

scales need to spend a lot of time in analysis to obtain relevant simulation data. Therefore, in 
order to explain the energy-saving design effect that can be achieved by the office building 
energy-saving design strategy and explain the BIM technology in the realization of building 
energy-saving design process, the analysis chart in the paper is obtained by simplifying the 
building model in the study. 
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